Non-covalent interactions in biological systems have attracted considerable attention concerning models of artificial nanoscale structures formed by supramolecular assembly. Since the discovery of the ability of crown ethers to serve as simple host molecules by Pedresen, supramolecular chemistry has evolved from simple host-guest chemistry to the aggregation of artificial molecular complexes using molecular catenane, rotaxane, and knot structures, known as "bottom-up" approaches. 1 Numerous researchers have demonstrated and applied supramolecular assembly to prepare compounds that can mimic natural molecular structures. The tripyrrylmethane moiety has the potential to not only provide multiple binding sites to mimic natural structures, 2 but also to serve as a precursor to 4,4-difruolo-4-bora-3a,4a-diaza-s-indacenes (BODIPY) dyes. 3 For example, Setsune and Watanabe 4 reported that an artificial receptor consisting of two tripyrrylmethane moieties bridged thorough a pyridine molecule undergoes homotropic positive allosteric binding with carboxylic acids.
Advances in cell imaging techniques have facilitated research, such as experiments involving the observation of interacting proteins inside living cells using BODIPY dyes. BODIPY dyes tend to be strongly UV-absorbing molecules that emit relatively sharp fluorescence peaks with high quantum yields. They are relatively insensitive to the polarity and pH of their environment, and are reasonably stable under physiological conditions. Small modifications to their structures enable Expanded porphyrins, 5, 6 in which a porphyrin is fused with another chromophore moiety through the p-aromatic systems of the two molecules by sharing two adjacent b-carbons, are expected to exhibit a red shift in its absorption owing to its extensive p-conjugation. Herein, we report on the preparation of a pyrrole-fused porphyrin with a dipyrrylmethyl moiety, which has previously been used as a precursor of BODIPY dyes.
Nickel(II) 5,10,15,20-tetraphenyl[1,2-c]pyrrolo-21-ethylcarboxyl-22-dipyrrylmethylporphyrin (1) was obtained in 89% yield by the acid-catalyzed condensation of nickel(II) 5,10,15,20-tetraphenyl[1,2-c]pyrrolo-21-ethylcarboxyl-22-formylporphyrin with pyrrole. 7 The 1 H NMR spectrum of 1 in CDCl3 is shown in Fig. 1S . The dipyrrylmethyl-CH signal of the three bridging pyrroles appearing in the spectrum of l is shifted remarkably upfield to 3.60 ppm as a singlet peak, whereas the dipyrrylmethyl-CH signal typically appears at around 6 ppm. Therefore, the signals assigned by the 13 C NMR and CH COSY spectra are shown in Figs. 2S and 3S , respectively.
A crystal of 1 was grown for X-ray crystallographic analysis by the slow diffusion method.
The final refinement cycles converged to R = 0.0540 and wR(F 2 ) = 0.1188 for the observed 6229 reflections. The hexane and CHCl3 solvent molecules could not be resolved due to extensive disorder, and their assumed presence was removed from the overall scattering by the PLATON SQUEEZE procedure. 9 A total of 112 e was found in each cavity (estimated volume 479 Å 3 ), corresponding to approximately two hexane and one CHCl3 molecules per cavity. The crystallographic data are summarized in Table 1 . Selected bond lengths and bond angles are given in Table 2S , and an ORTEP view of the title compound with atomic labeling is shown in Fig. 2 .
Single-crystal X-ray diffraction analysis of 1 confirmed that the structural features derived from solution studies are also as presented in the solid state (Fig. 2) . Proton H50 of the dipyrrylmethyl group on C16 and the phenyl group (C41 to C46) on the meso-position C19 are in extremely close proximity, which led us to expect the ring-current effect. The C41·H50, C42·H50, C43·H50, C44·H50, C44·H50, C45·H50, and C46·H50 distances are 2.632, 2.616, 2.727, 2.836, 2.835, and 2.722 Å, respectively, which are within the range of the magnetic shielding effect of the phenyl ring. The H50 to the center of the benzene plane (C41/C46) distance is 2.355 Å. On the other hand, intra-molecular hydrogen-bonded protons were found in compound 1: the N5H proton of the fused pyrrole ring (N4/C17) is hydrogen-bonded to pyrrole nitrogen N6 with a bond distance of 2.406 Å. Also, the NH·O type inter-molecular hydrogen bond was found between N6·O2 [-x, 1-y, -z] with a bond distance of 2.193 Å.
The adjacent pyrroles, N6/C54 and N7/C58, make a dihedral angle of 99.32˚ with each other. Pyrroles N5/C17 and N6/C54 make a dihedral angle of 91.33˚ with each other. Moreover, part of thefused pyrroles, N5/C17 and N7/C58, make a dihedral angle of 94.21˚ with each other. These results suggested that there are steric hindrances between the induced two pyrrolemoieties. The bond lengths and bond angles are comparable to the normal values. The Ni1-N1, Ni1-N2, Ni1-N3, and Ni1-N4 distances are 1.920(2), 1.924(2), 1.917(2), and 1.939(2)Å, respectively, which are not within the normal range for the Ni-N bonds in Ni-porphyrin complexes. In the case of the nickel(II) tetraphenylporphyrin complex, 8 the Ni-N bond lengths are 1.913, 1.914, 1.913, and 1.914 Å, respectively. The fused pyrrole ring, N4, N5/C13, C18, is nearly planar with a twist angle between two pyrrole rings of 2.63˚. However, the porphyrin ring assumes a so-called "horse-saddle" shape. A deviation from planarity appears, as expected, to be the result of atwist of the porphyrinmacrocyclicdue to anunfavorable steric hindrance between the induced large dipyrrylmethyl moiety and adjacent phenyl group, C41/C46. 10 This result servesnot only toelongate the Ni-N distance, but also to make the central pyrroles be in opposite directions.
The double-bond C47-O2 is confirmed by the corresponding bond distance of 1.200(4)Å. The carbonyl group forms a torsion angle of 18.15˚ (O2-N47-C15-C14) with the fused pyrrole ring, N4, N5/C13, C18.
